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BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to the field of message 
receipt/transmission and delivery using computer, phone, wireless 
5 and other communications networks. Specifically, the present 

invention relates to the transmission of e-mail messages which may 
be text only, text plus an audio file, text plus a video file, 
text plus a fax file or any combination thereof to a phone, pager 
or fax machine or other receiving device suitable for the message 
10 content, over appropriate communications networks using an 

architecture which enables easy expansion to handle additional 
message traffic as well as to connect to additional communications 
networks, including networks which do not presently exist which 
may become available in the future. 

15 Description of Related Art 

Voice and data communications systems such as the public 
switched telephone network (PSTN) are currently used to transfer 
image and text data transmitted by facsimile ("fax") machines in 
addition to the normally carried voice traffic. These faxed 

20 images are usually transmitted through the PSTN and received for 
printout or storage of the image on a destination fax machine or 
computer for the use by the recipient. 

In U.S. Application Serial No. 08/829,857 filed April 1, 1997 
entitled Method and Apparatus for Transmission and Retrieval of 
25 Facsimile and Audio Messages Over a Circuit or Packet Switched 
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Network, it is disclosed that to provide for the receipt and 
transmission of audio and fax information by a first user over a 
circuit switched network such as the public switched telephone 
network (PSTN) to a second user over a packet switched network 
5 such as the Internet, a communications server is connected both to 
the circuit switched network and a packet switched network. 

The communications server contains resources to receive and 
process incoming audio and facsimile calls from the circuit 
switched network into a format suitable for transmission over the 

10 packet switched network to the second user's address. In 

addition, a link is first determined between the second user's 
address on the circuit switched network and the second user' s 
address on the packet switched network, and then an appropriate 
route to the second user's address on the packet network is 

15 determined. With the system being maintained in a distributed and 
redundant fashion, reliable receipt and transfer of all messages 
is ensured. A copy of the specification and drawings of U.S. 
Application Serial No. 08/829,857 is attached hereto as Appendix 
I. 

20 However, the architecture utilized as described in U.S. 

Application Serial No. 08/829,857 is not easily scalable to handle 
increasingly higher levels of message traffic or to easily connect 
to networks in addition to the PSTN and the Internet. Figure 1 
shows the essence of the architecture of U.S. Application Serial 

25 No. 08/829,857. An e-mail message is passed to an outbound 

resource 11 (communications server 150 in U.S. Application Serial 
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No. 08/829,857) which converts the e-mail message to a fax format 
or to audio for transmission to a fax machine or telephone 
connected to the PSTN. A database 13 stores customer information 
necessary for processing of messages (an unnumbered part of 
5 communications server 150 in U.S. Application Serial No. 

08/829,857 which is also contained in database server 195 in U.S. 
Application Serial No. 08/829,857). After processing of an e-mail 
message by outbound resource 11, a fax or voice mail message is 
sent over the PSTN or more generally, a generalized switched 

10 telephone network (GSTN) which includes cellular telephone 

networks as well as the PSTN. Optionally, a pager message may also 
be sent informing a user of the fax which has been sent or 
availability of a voice mail message as described in U.S. Patent 
Application Serial No. 08/902,400 filed July 29, 1997 entitled 

15 Processing and Forwarding Messages From a Computer Network to a 
Forwarding Service. 
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SUMMARY OF THE INVENTION 

A method and apparatus for accepting an incoming message over 
a packet network and transmitting it over a circuit switched 
network using a highly scalable architecture. The architecture 
utilizes a message queue and a router/filter within a private data 
network which is connected to an external data network such as the 
Internet, with separate outbound resource servers to provide the 
high degree of scalability, for handling a variety of message 
types . 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a block diagram of a prior art architecture which 
performs the functions, but not the scalability of the 
architecture of the present invention. 

5 Figure 2 is a block diagram illustrating the architecture of 

the present invention. 

Figure 3 is a block diagram showing the data/control flow 
through message queue 21, router/filter 23 and database 27. 

Figure 4 (4a and 4b) is a flow diagram of the processing 
10 performed by router/filter 23. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a method and apparatus for 
allowing the receipt and transmission of audio, video and fax 
information between a circuit switched network and a packet 
5 switched network. For purposes of explanation, specific 

embodiments are set forth to provide a thorough understanding of 
the present invention. However, it will be understood by one 
skilled in the art, that the invention may be practiced without 
these details. Further, although the present invention is 
10 described through the use of circuit switched and packet switched 
networks, most, if not all, aspects of the invention apply to all 
networks in general. Moreover, well-known elements, devices, 
process steps and the like are not set forth in detail in order to 
avoid obscuring the present invention. 

15 Referring now to Figure 2, e-mail messages for a customer are 

sent to/through an external data network 15 (e.g., the Internet) 
and routed to an appropriate SMTP/HTTP (or SHTTP) server 17 as 
determined by a domain name server (DNS) 18 according to well 
known techniques. The e-mail message may be a text message or it 

20 may include a file, the content of which may be audio, video or 

bitmapped (e.g., a fax) or other data. Again, the techniques for 
creating and sending e-mail messages with these characteristics 
are well known. 

A processing server 19, which includes a message queue 21 and 
25 a router/filter 23 first verifies that the message is from or is 
to a customer using information in database 27. After successful 



002964. P004 

Express Mail No. : EM020278592US 



-6- 



verification, the message is broken into fragments (in the case of 
files with multiple attachments) and written to message queue 21. 
Router/filter 23 obtains messages from the message queue and 
handles least call routing/billing/ prioritization/filtering of 
5 messages. Filtering is primarily for notification messages for 

pager delivery. After billing verification and determination of a 
least cost route, the message is assigned to one or more outbound 
resources 31 for delivery to the intended recipient by a method or 
methods selected by the customer as previously recorded in 
10 database 27. 

In the case of faxes, the outbound resource is a server which 
dials the destination fax number and sends the fax. 

In the case of voice messages, the outbound resource is a 
server which dials the destination telephone number and plays the 
15 voice message. 

In the case of notification messages, the outbound resource 
is a server which dials out to the paging terminal or delivers the 
notification message through any appropriate paging gateway. 

After the message (in whatever form) has been delivered, a 
20 receipt with details and an error log (if any) is sent back via a 
secure protocol to the message queue 21. 

The receipt/error log messages are then processed by the 
router/filter which interfaces with a billing system (not shown) 
for customer account update. 
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Figure 3 is a block diagram showing the data/control flow 
through message queue 21, router/filter 23 and database 27 using 
information contained in the following tables as explained with 
reference to Figures 4a and 4b. 



MESSAGEJD 


This is a unique number assigned to each message that 
arrives in the system. 


RESOURCE ID 


Unique number assigned to each Outbound Resource 


RESOURCE_TYPE 


Each Resource is identified by the type of messages it can 
deliver (e.g., FAX, VOICE, NOTIFY, etc.) 


RESOURCE ADDRESS 


Location of the Resource (such as IP address) 


MESSAGE TO EMAIL_ADDRESS 


To: address of the message 


MESSAGE FROM_EMAIL_ADDRESS 


From: address of the message 


MESSAGE LOCATION 


Location of actual message on the Message Queue 21 


MESSAGE SIZE 


Size of the message in bytes 


MESSAGE PRIORITY 


Priority of the message (e.g., low, medium, high) 


MESSAGE_CREATION_DATE 


Timestamp identifying the date/time that the message was 
received by the system 


MESSAGE_EXPIRY_DURATION 


Amount of time after which the message becomes stale 


MESSAGE SCHEDULED DATE 


Scheduled delivery timestamp for the message 


MESSAGE STATUS 


Current status of the message (Active, Pending, Sent, etc.) 


1V1IZ,i30/\VJIj Ijo 1 llVl/\ 1 HU 1 




CUSTOMER KEY 


Unique number identifying the customer in the database 


IVlcSoAub_r AK l_Ur_i5KUAJJUAo 1 


Flag identifying if the message is part of a larger broadcast 
list waiting to be delivered 


hJKUAlJCAis 1 lU 


Unique number identifying a broadcast list 


L.UV tKFALitl LU 


Unique number identifying a coverpage (if any) for a fax 


MESSAGE SUBJECT 


Subject line of the message to be delivered 


MESSAGE_DURATION 


Duration of the message (delivery time of fax, or delivery 
lime for a voice message, etc.) 


MESSAGE RATE 


Rate for message delivery (dollars per second, etc.) 


MESSAGE_SEND_DATE 


Actual timestamp identifying when the message was 
delivered 


MESSAGE_REMOTE_CSID 


Identifier of the fax machine to which a FAX message was 
delivered 


MESSAGE_TYPE 


Type of message (e.g., FAX, VOICE, NOTIHCATION, 
etc.) 


RESOURCE_COMMUNICATI0N_TYPE 


Protocol used to communicate with the resource (HTTP, 
SHTTP, etc.) 


MESSAGE_LANGUAGE_CODE 


Language used for delivery of a receipt or response, based 
on settings in the customer table 


MESSAGE PAGES 


Number of pages of a message (used primarily for a fax) 



Table 1 Message Queue Table 
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FILETYPE MESSAGE TYPE 


Identifier of a message type (FAX, VOICE, etc.) 


FILETYPE_RESOURCE_TYPE 


Identifier to determine a resource that can handle a 
particular file type 


FILETYPE_EXTENSION 


The filename extension that identifies a file type (e.g., 
WAV, TIF, JFX, AU, GSM, etc.) 


Table 2 File Type Table 


CUSTOMER KEY 


Unique number identifying a customer in the database 


FIRSTNAME 


First name of customer 


LASTNAME 


Last name of customer 


COMPANY 


Company name of customer 


ADDRESSLINEl 


Comnanv aflfire<;<i 


ADDRESSLINE2 


Company address 


CITY 


Company city 


MAILREGION 


Company state or equivalent 


MAILCODE 


Zipcode or equivalent 


COUNTRY 


Company country 


WORKNUMBER 


Customer work phone number 


HOMENUMBER 


Customer home phone number 


EMAILADDRESS 


Email address of customer 


COLLECTIONMETHOD 


Collection method such as Credit card, Debit, etc. 


BILLTYPE 


e.g., Customer, Demo, free, corporate, etc. 


STATUS 


Status of customer, Active, Inactive, etc. 


LANGUAGECODE 


Language of customer, English, German, etc. 


CURRENCYCODE 


Currency for billing the customer, US Dollars, Pound 
Sterling, etc. 


Table 3-Customer Table 


FORMAT 


Currency label 


CURRENCY_SYMBOL 


Symbol for currency 


Table 4-Currency Table 


CUSTOMERKEY 


Unique number identifying a customer in the database 


PAGERTYPECODE 


Code to determine the kind of pager service 


BBSNUMBER 


Modem number for pager notification delivery, based on 
the pager type 


PAGERNUMBER 


Identifier number of the pager unit 


PIN 


PIN code for the pager unit 


DISPLAYTYPE 


Display type of the pager (numeric, alphanumeric, etc.) 



Table 5-Notification Table 
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RESPONSEJD 


Unique ID for a response/receipt message to be sent to a 
customer 


REPONSE SUBJECT 


Subject line of the response message 


RESPONSE_FROM_EMAIL 


From: line of the response message 


RESPONSE BODY 


Actual text of the response message 


Table 6-Response_einaiI Table 


RESOURCE ID 


Unique identifier for the resource 


RESOURCE TYPE 


Type of resource (FAX, VOICE, etc.) 


RESOURCE STATUS 


Status of resource (Active, Inactive, etc.). 


RESOURCE_0UEUE_STATUS 


Status of the Queue, number of messages in queue 


RESOURCE_TIME_ZONE 


Time zone for the resource 


RESOURCE OUEUE_MAX 


Maximum size of the resource queue 


RESOURCE_ADDRESS 


Address of the resource (IP address, etc.) 


RESOURCE NAME 


Name of the resource 


RESOURCE_EXPIRY_DURATION 


Expiry duration for any message sent to the specified 
resource 


RESOURCE_QUEUE_IN_STATUS 


Number of messages waiting to be delivered by the 
resource 


RESOURCE_COMMUNlCATION_TYPE 


Method used to communicate with resource (HTTP, 
SHTTP, etc.) 


Table 7-Resource Table 


RESOURCEJD 


Unique identifier for the resource 


RESOURCE PREFIX 


Any digits to be dialed before an actual number 


RESOURCE CITY NAME 


Name of destination city for the message to be delivered 


RESOURCE PROVIDER RATE 


Rate for a particular city (dollars per second, etc.) 


RESOURCE MAX DIGITS 


Max number of digits allowed to be dialed 


RESOURCE AREA CODE 


Area code for the particular city 



5 Table 8-Resource Rates Table 

Figures 4a and 4b are a flow diagram of the processing 
performed by router/filter 23 using Tables 1-8. When a message is 
received it is placed into message queue 21 which is simply a 
storage area, the specifics of which, including the mechanism for 
10 placing the message into the queue are well known. Certain 

details concerning the message are also stored in a message queue 
table (Table 1) . In step 41, router/filter, which is a computer 
program running on processing server 19, polls the message queue 
table for pending requests as determined by the existence of an 
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active message in the message status field. If no message is 
found, after a system defined delay, the message queue table is 
again polled (step 43) . Once a message has been found in the 
table, processing continues with step 45 by determining the 
5 message type using the message_type field in Table 1 and the file 
type information in Table 2. The customer is then validated using 
information in Table 3 in step 47. In step 49, currency 
information for the customer is obtained from Table 4 . The 
message is then filtered for possible pager notification using the 

10 information in Table 5 in step 51. In step 53, Table 7 is used to 
check for available resources to deliver the message. In step 55, 
the rates of available resources are checked to determine the 
least cost resource using Table 8. Then in step 59, the message 
is delivered using the determined least cost resource. After the 

15 message has been delivered, or after an error in the delivery has 
occurred, in step 59, a response/receipt is composed using Table 
6. In step 61, the response or receipt is delivered to the 
sender. The system then begins the process over again at step 41. 

As noted above outbound resource 31 is eguivalent to 
20 communications server 150 as described in U.S. Application Serial 
No. 08/829,857. The modifications made to outbound resource to 
enable it to operate in a system having an architecture as 
described herein are as follows. 

These changes will be described with reference to the message 
25 structure of received messages. 

Message structure 
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Each field has a value following an sign and is 
terminated by a newline character. The exception to this is the 
"Message" field where a newline immediately follows the sign 
and the actual message follows on the next line. 

5 The fields of a message are as follows: 

Passwords 

MessageID= 

Mes sageS tatus= 

Mes sageSen tTimeS tamp= 
10 MessageDura'tion= 

Mes sageLeng'kh= 

MessageReiaoteCSIDs 

MessageSourceCSID= 

Mes sageAttachS tatus= 
1 5 Mes sageDes tination= 

ResourceID= 

ResourceStatus= 

ResourceLas'tCoimnTimeS1:ainp= 

ResourceEs^iryDurations 
20 ResourceQueuelnStatuss 

ResourceQueueOu-tStatuss 

Res our ceChannelMax= 

ResourceChannelStatus= 

Mes sageBoundary= 
25 Message= 
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In the following explanation of the above fields, the text in 
brackets at the end indicates the entity providing the value for 
the field in the forward/reverse direction (i.e., from 
router/filter 23 (RF) to outbound resource 31 (RESOURCE), and from 
5 RESOURCE to RF, respectively) . "NA" indicates that no value is 
applicable, and the text "NA" is used to populate the field. 
"Same" indicates that the same value is used in the reverse 
direction, i.e, the RESOURCE does not modify the value; it only 
echoes the value it receives in that field. 

10 Password - There is a fixed password pair for each RESOURCE and RF 
combination. RESOURCE stores the RF password in a flat text 
password file in a directory (jfaxom), and RF stores the RESOURCE 
password in the database. (RF/RESOURCE) . 

MessagelD - Unique ID, per message, generated by RESOURCE. 
15 (RESOURCE/Same) . 

MessageS'ba.'bus - Code indicating current status of the message. See 
Status codes below. (RF/RESOURCE) 

MessageSentTimeS'tainp - Time stamp indicating date/time the message 
was delivered to the final destination by RESOURCE. (NA/RESOURCE) 
20 MessageDura-bion - Time (in seconds) to transmit message from 
RESOURCE. (NA/RESOURCE) 

Messagelength - Number of pages transmitted by RESOURCE. 
(NA/RESOURCE) 

MessageRemo-keCSID - called subscriber identification (CSID) of 
25 fax machine to which message was transmitted. (NA/RESOURCE) 
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MessageSourceCSID - Source CSID. This may be customized per 
customer. (RF/Same) 

tfessageAttachStatus - Value of "A" indicates a message is attached 
for delivery. (RF/RESOURCE) 
5 MessageDestination - Destination phone number. (RF/Same) 

ResourcelD - Unique ID, per resource, stored in the database. 

(RF/Same) 

ResourceS'ta'tus - Code indicating the current status of the 
resource, i.e., whether it is active or not. RF uses this to 
10 determine whether further messages should be sent to RESOURCE for 
delivery. See Status codes below. (NA/RESOURCE) 
ResourceLas-tCoininTimeStaiirp - Date/time of last communication 
between RF and RESOURCE. (RF/RESOURCE) 

ResourceEs^lryDuration - Life of message (in minutes) on RESOURCE. 

15 If a message has not been delivered to the final destination by 
RESOURCE within this amount of time, the message is considered 
"expired" and is discarded. 

ResourceQueuelnStatus - Number of messages waiting to be processed 
in an Inbox directory on RESOURCE. (NA/RESOURCE) 
20 ResourceQueueOutStatus - Number of messages waiting to be 
processed in an Outbox directory on RESOURCE. (NA/RESOURCE) 
ResourceChannelMax - Number of channels available for use on 
RESOURCE. (NA/RESOURCE) 

ResourceChannelStatus - Channel activity status, e.g., 
25 0000000111000001, where O's indicate an idle channel and I's 
indicate a busy channel. (NA/RESOURCE) 
^fessageBoundary - Text for MIME boundary. (RF/NA) 
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Message - Actual MIME message sent by RF. If 
MessageAttachStatus=NA, no message follows this tag. 

All fields are NA if not used. 

Date fields are expressed in MMDDYYhhmmss format. 
5 Resource Status Codes are: 

A - Active 
I - Inactive 

Message Status Codes are: 
P - Pending 
10 H - On Hold 
D - Deferred 

R - Ready for sending to RESOURCE 

X - Exchanged, i.e., sent to RESOURCE but not acknowledged by it. 
A - Sent to RESOURCE and acknowledged by it. 
15 S - Sent (i.e., receipt for final delivery received from RESOURCE) 
Normal sequence for Message delivery by RESOURCE is: 
RF receives a request in its queue (message queue 21) . 
RF sends the message to RESOURCE. 

RESOURCE gets message, authenticates password, and creates a new 
20 message in the Inbox directory. 

RESOURCE acknowledges receipt of message. 

RESOURCE processes the message in Inbox (MessageStatus=A, 
MessageAttachStatus=A) . 

RESOURCE moves message to a Process directory for further 
25 processing. 
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RESOURCE finishes processing message and delivers it to final 
destination. 

RESOURCE removes the message from the Process directory. 
RESOURCE creates a message in Outbox directory. (MessageStatus=S) . 
5 If a "reply message" is to be delivered to the original sender, 
MessageAttachStatus=A, else MessageAttachStatus=NA. MessagelD 
remains the same in either case. 

RESOURCE delivers receipt (with "reply message," if applicable) to 
RF. 

10 RF receives the message and puts it in the Queue for database 
processing . 

Processing server 19 with the above described functionality 
may be implemented using readily available systems such as a 
Windows NT server or a UNIX server. Database 27 may be 
15 implemented as a database server using readily available systems 
such as a Windows NT server or a UNIX server running, for example 
a SQL database. 

While the present invention has been particularly described 
with reference to the various figures, it should be understood 
20 that the figures are for illustration only and should not be taken 
as limiting the scope of the invention. Many changes and 
modifications may be made to the invention, by one having ordinary 
skill in the art, without departing from the spirit and scope of 
the invention. 
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CLAIMS 

We Claim: 



1 1. A system for scalable architecture for the transfer of 

2 messages in one of a plurality of formats to a user in at least a 

3 second one of said plurality of formats comprising: 

4 a) an internal data network for coupling to an external data 

5 network; 

6 b) at least one first server coupled to the internal data 

7 network, said first server including a message queue and a 

8 router/filter; 

9 c) at least one second server coupled to the internal data 

10 network and adapted to communicate with a third network type; 

11 d) at least one database server coupled to the internal 

12 data network. 
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ABSTRACT OF THE INVENTION 

A method and apparatus for accepting an incoming message over 
a packet network and transmitting it over a circuit switched 
network using a highly scalable architecture. The architecture 
utilizes a message queue and a router/filter within a private data 
network which is connected to an external data network such as the 
Internet, with separate outbound resource servers to provide the 
high degree of scalability, for handling a variety of message 
types . 
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BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to the field of message 
receipt/ transmission and delivery using computer networks. 
Specifically, the present invention relates to the subject of 
facsimile and voice transmission and retrieval over circuit/packet 
sv/itched voice/data networks. 

Description of Related Art 

Voice and data communications systems such as the public 
sv/itched telephone network (PSTN) are currently used to transfer 
image and text data transmitted by facsimile {"fax") machines in 
addition to the normally carried voice traffic. These faxed 
images are usually transmitted through the PSTN and received for 
printout or storage of the image on a destination fax machine or 
computer for the use by the recipient. Since the destination 
machine has typically been a fax, computer, printer or other such 
large capacity storage and output device, there has not been a 
need to compress the fax significantly for the destination output 
device. Furthermore, as the traditional destination has been 
either a full size print-out, computer monitor or mass storage 
media, no attempt has been made to facilitate the delivery of fax 
messages using other methods so as not to require the recipient to 
be physically close to the device which is coupled to the 
telephone line in order to receive the fax message. 



002964. POOl -1- 
Express Mail No.: EM020283632US 



For example, where user A has a fax machine connected to the 
PSTN using a telephone line with a number "XXX-YYY-ZZZZ" (where 
"XXX" represents the area code of the number, "YYY" the prefix of 
the number, and "ZZZZ" the remainder of the number) , in order for 
user A to view a received fax message, user A must be physically- 
located in the same area as the fax machine. 

Similarly, audio messages are stored on fixed destination 
devices such as answering machines and "voice-m.ail" systems. To 
retrieve such audio messages, a recipient would either have to 
dial into the destination device or physically activate the play- 
back of audio messages through manipulation of the controls of an 
answering machine. 

Thus, the ability to access both voice and fax messages from 
additional locations which would not require a user to either (1) 
be physically stationed near the receiving fax machine; or (2) to 
have to manually call a device to retrieve audio messages; would 
be desirable. 

In addition, as a sender currently has to call or fax 
directly to the destination phone or fax machine, the sender 
incurs additional charges imposed by one or more telephone 
co.napanies handling the call. Depending on the length of the fax 
or audio message, the telephone company charges can be substantial 
as calls are billed based on the time connected. 

Hence, to be able to provide a sender with multiple phone 
n'umbers to which to send a message would be desirable, allowing 
the sender to choose the number which would closest, and, thus, 
che least expensive, to dial into. 
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SUMMARY OF THE INVENTION 



To provide for the receipt and transmission of audio and fax 
information by a first user over a circuit switched network such 
as the PSTN to a second user over a packet switched network such 
5 as the Internet, a communications server is connected both to the 
circuit switched network and a packet switched network. 

The communications server contains resources to receive and 
process incoming audio and facsimile calls from the circuit 
switched network into a format suitable for transmission over the 

10 packet switched network to the second user's address. In 

addition, a link is first determined between the second user's 
address on the circuit switched network and the second user's 
address on the packet switched network, and then an appropriate 
route to the second user's address on the packet network is 

15 determined. With the system being maintained in a distributed and 
redundant fashion, reliable receipt and transfer of all messages 
is ensured. 

Thus, this electronic messaging system allows for the 
transfer of messages such as facsimile and audio messages from the 
20 circuit switched network to be collected and routed over the 
packet switched network. 



002964. POOl -3- 
Express Mail No.: EM020283632US 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a system diagram of a network configured 
TDursuant to a preferred embodiment of the present invention 
containing a message server. 

Figure 2 is a block diagram illustrating the message server 
configured in accordance with the preferred embodiment of the 
present invention. 

Figure 3 is a flow diagram illustrating the operations of 
the preferred embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a method and apparatus for 
allowing the receipt and transmission of audio and fax information 
between a circuit switched network and a packet switched network. 
For puirposes of explanation, specific embodiments are set forth to 
provide a thorough understanding of the present invention. 
However, it will be understood by one skilled in the art, from 
reading chis disclosure, that the invention may be practiced 
wichout these details. Further, although the present invention is 
described through the use of circuit switched and packet switched 
necworks, most, if not all, aspects of the invention apply to all 
netv/orks in general. Moreover, well-knov/n elements, devices, 
process seeps and the like are not set forth in detail in order to 
avoid obscuring the present invention. 

Figrure 1 contains a block diagram illustrating a system 
configured in accordance with a preferred embodiment of the 
present invention containing a communications server 150 connected 
to a circuit switched network 13 0 and a wide area network (WAN) 
180. In the preferred embodiment, circuit sv/itched network 130 is 
a circuit sv;itched network such as the PSTN while WAN 180 is a 
oacket switched network such as the Internet. It is to be noted 
chat circuit switched network 13 0 can also be a network such as 
uhe generalized switched telephone network (GSTN) , which 
encompasses PSTN networks, cellular telephone networks, and the 
ocher networks with which they are in communication. 
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Communications server 150 is connected to circuit switched 
network 13 0 via a switch 140 and to WAN 180 through the use of a 
router 185. As described in further detail below, in a preferred 
embodiment, switch 140 and router 185 are interfaced to 
5 communications server 150 using two separate hardware interfaces. 
In an alternate embodiment, switch 140 and router 185 can be 
interfaced to communications server 150 through the use of one 
hardware unit. 

Connected to circuit switched network 13 0 is both a telephone 

10 unit 110 and a facsimile unit 120. Telephone unit 110 is a 
standard telephone capable of converting audio signals into 
electrical signals suitable for transmission over circuit switched 
network 130. Similarly, facsimile unit 120 is a standard 
facsimile machine capable of transmitting and receiving facsimile 

15 messages over circuit switched network 130. Each of these devices 
can be connected to circuit switched network 13 0 using either 
wired or wireless technology. 

Connected to WAN 180 is a database server 195, a system 
management unit 197, a mail server 160, and a client 190. Each of 

20 these systems communicate with each other and with communications 
ser^/er 150 via WAN 180 using such protocols such as simple network 
management protocol (SNMP) and hyper-text transport protocol 
(HTTP) --packetized using a protocol such as the transmission 
control protocol/internet protocol (TCP/IP) . 

25 In the preferred embodiment, each one of database server 195, 

system management unit 197, mail server 160, and client 190, are 
stand-alone computers or workstations containing the hardware and 
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software resources to enable the operation of the present 
invention. In alternate embodiments, the functions provided by- 
each one of database server 195, system management unit 197, mail 
server 160, and client 190, are provided by any number of computer 
systems . 

In the preferred embodiment, mail server 160 is a server 
oroviding e-mail receipt and transmission using a protocol such as 
che simple mail transfer protocol (SMTP) and post office protocol 
(POP) . Moreover, client 190 is configured to be able to 
communicate over WAN 180 using SMTP or POP in order to retrieve e- 
mail from mail server 160 or another suitably configured server. 

System management unit 197 communicates with communications 
server 150 to monitor: (1) the processes on communications server 
150; (2) the status of the trunk line connected to communications 
server 150; and (3) the connection between the various servers 
connected to WAN 180 . As described below, if any processes on 
communications server 150 or connection to the circuit switched 
network 13 0 is interrupted, system management unit 197 can 
allocate resources, or cause the re-routing of a call or message 
via one or more redundant resources or connections, ensuring that 
the call or message is routed to the final destination. 

Communications server 150 contains user data needed to 
receive and route incoming messages received from circuit switched 
network 13 0. The same information is also stored on database 
server 195. In the preferred embodiment, communications server 
150 stores an inbound address, a set of final destination 
addresses; and an accoiint status for each user. The inbound 
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address corresponds to the telephone number assigned to the user. 
As further discussed below, the inbound address is the number that 
a message sender dials on telephone unit 110 or facsimile unit 120 
to leave a message for the user. The set of final destination 
5 address contain one or more e-mail addresses where the user 

account status information indicates whether the inbound address 
is either active and or inactive — i.e, whether the user is able to 
receive messages using the system. 

Database server 195 stores a duplicate copy of the inbound 

10 address, the set of final destination addresses; and the account 
status for each user. Database server 195 also stores additional 
information for each user such as mailing address and billing 
information which are not used in the operation of the present 
invention but are note herein for completeness only. Thus, the 

15 information that is stored on communications server 150 is a 

subset of the information that is stored on database server 195, 
and if communications server 150 were to become inoperable or 
otherv/ise unable to handle incoming messages, database server 195 
can configure another communications server to accept those calls. 

20 In the preferred embodiment, system management unit 197 is 

resoonsible for monitoring the status of communications server 150 
and re-assigning the users being handled by communications server 
150 if communications server malfunctions or becomes overloaded 
v/ith incoming calls. In the former case, system management unit 

25 197 would re-assign all users being handled by communications 

server 150 to another communications server. In the latter case, 
system mananagment unit 197 would only off-load the only those 
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incoming calls for which communications server 150 does not have 
the available resources to process. 

Figure 2 is a block diagram of communications server 150 
configured in accordance with the preferred embodiment of the 
5 present invention, containing a processor 151 coupled to a memory 
subsystem 153 through the use of a system bus 155. Also coupled 
to system bus 155 is a network interface 156; a trunk interface 
152; and a set of fax/voice processing resources 154. Set of 
fax/voice processing resources 154 and trunk interface 152 are 
10 also coupled to a bus 157. 

Bus 157 is a bus that supports time division multiplex access 
(TDM.A.) protocols to optimize the flow of real time traffic between 
set of fax/voice processing resources 154 and trunk interface 152. 

Mem.ory subsystem 153 is used to store information and 
15 programs needed by communications server 150. The functioning of 
T.erp.ory subsystems in computer design are well known to those of 
ordinary skill in the art and thus will not be further discussed 
herein . 

In the preferred embodiment, trunk interface 152 is a trunk 
20 line interface, such as a T-1 or E-1 line, to switch 140 and can 
handle up to 24 channels of communications. Trunk line signaling 
is well known to those of ordinary skill in the art of 
telecommunication and thus will not be further discussed herein 
except as necessary for describing the invention. 
25 Set of fax/voice processing resources 154 are made up of 

multiple fax/voice processing cards . Each of these processing 
cards contain processing units which are capable of receiving and 
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transmitting facsimiles according to established protocols, and 
which are capable of digitizing voice or other audio data, also 
according to established protocols. In the preferred embodiment, 
there are three fax/voice processing cards in set of fax/voice 
5 processing resources 154, each fax/voice processing card 

containing eight processing units capable of handling a channel 
from trunk interface 152. Thus, communications server 150 can 
communicate on twenty- four channels concurrently. 

The storage of destination addresses on both circuit switched 

10 network 130 and WAN 180 is controlled by a database located either 
on communications server 150 or on database server 195. Keeping 
this information separate from communications server 150 allows 
communications server 150 to be a resource that can be allocated 
on demand. Kence, a number of communications servers could be 

15 used, along with one or more database servers, to allow a fully 
redundant and scalable system. In addition, system management 
unit 197 monitors the status and connection of all the 
communication and database servers . 

Figure 3 is a flow diagram illustrating the operations of 

2 0 the preferred embodiment of the present invention when a call 
originating from a source on the circuit switched network 130. 
For example, either telephone unit 110 or facsimile unit 120 can 
initiate the call. 

In block 400, an incoming call signal is received by 

25 communications server 150 from switch 140. The incoming call 
signal is initiated by telephone unit 110 or facsimile unit 120 
over circuit switched network 13 0 and is routed to communications 
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se2:ver 150 via switch 140. Communications server 150 detects the 
incoming call signal using trunk interface 152. Operation would 
continue with block 402. 

Continuing with block 402, trunk line interface unit 152, in 
addition to receives signals to indicate that there is an incoming 
call from switch 140, also receives signals indicating the circuit 
destination address of the incoming call. The destination address 
is captured by trunk interface 152 and is determined by trunk line 
signaling using mechanisms such as direct- inward-dial , or dual 
cone multi frequency (DTMF) tones. 

Continuing with block 404, to determine whether or not to 
process the incoming call, processor 151 searches the list of 
inbound addresses contained in memory subsystem 153 for the 
destination address. If processor 151 finds the destination 
address in the inbound address list, processor 151 will then look 
uo the account status for the user who owns the inbound address to 
determine if the account of that user is a valid user account. In 
an alternate embodiment, the validation is performed through the 
use of a database maintained by a separate entity such as database 
server 195. If the account is found to be inactive, 
comr.unications server 151 will play a prepared message indicating 
that the number to which the incoming message was sent is an 
invalid account. 

In block 406, once the validity of the user account has been 
established, processor 151 will attempt to allocate one fax/voice 
processing resource from set of fax/voice processing resources 154 
and also determine the availability of other resources required 
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for the receipt and processing of the incoming call . These other 
resources include the processing capacity of processor 151, the 
scorage capacity of memory subsystem 153 . 

If it is determined that the appropriate resources are not 
available, then the call will be routed to a different 
communications server that is capable of allocating the necessary 
resources . The routing of calls is accomplished by trunk line 
signaling via switch 140 and is managed by system m.anagement unit 
197 . 

Also, it should be noted that the call will only come from 
switch 140 to communications server 150 if there are no problems 
wiuh the line. Otherwise the call will get routed to a different 
communications server. In the preferred embodiment, fault 
decection and correction happens in one of two ways. First, on 
the telephone network side, switch 140 can be set up to 
independencly route a call to another line if it is determined 
that one of the lines is bad. Second, if communications server 
150 detect that the trunk line coming into trunk interface 152 is 
do\m, communications server 150 will notify system management unit 
197 to reallocate the users for whom communications server 150 is 
responsible onto another communications server. Thus, system 
management unit 197 will transfer the duplicate user information 
contained in database server 195 into a different communications 
server . 

In block 408, communications server 150 "answers" the 
incoming call by having trunk interface 152 go "off-hook" on the 
urunk line. 
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In block 410; if the fax/voice processing resource of set of 
fax/voice processing resources 154 which is processing the call 
determines that the incoming call is a fax transmission, then 
operation will continue with block 412. Otherwise, operation will 
continue with block 414. For example, if the call is a fax, a fax 
protocol is initiated, and the fax is received by one of the 
fax/voice processing resources of set of fax/voice processing 
resources 154. If the call is a voice call, the voice is recorded 
by one of the fax/voice processing resources of set of fax/voice 
processing resources 154 . 

In block 412, the fax/voice processing resource of set 
fax/voice processing resources 154 responsible for processing the 
incoming call will perform the fax transfer and store the incoming 
message as a temporary file in memory subsystem 153 . In the 
preferred embodiment, the incoming fax is saved into a file which 
follov;s the group 3 facsimile file format. Operation will then 
continue with block 416. 

In block 414, where it is determined that the incoming 
m.essage is an audio message, the fax/voice processing resource of 
set of fax/voice processing resources 154 allocated to process the 
call will initiate an audio recording of the incoming voice 
m.essage. In the preferred embodiment, the audio message is 
digitized and stored in memory subsystem 153 as a temporary file 
in a pulse code modulated format. After the incoming call has 
been digitized and stored, operation will then continue with block 
415 . 
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In block 416, trunk interface 152 will terminate the call. 
Operation will then continue with block 418. 

In block 418, the incoming message, which has been stored as 
a temporary file in memory subsystem 153, is processed by 
processor 151. In the preferred embodiment, the temporary file is 
processed according to the type of the incoming call. If the 
incoming call was a fax transmission, then the temporary file, 
which has been stored as a group 3 facsimile file, will be 
converted into a file which follows the tagged image file format 
(TIFF) , or a format that is suitable for transmission over WAN 
180. Optionally, the temporary fax file can also be compressed at 
this stage. If the incoming call was an audio message, then the 
teiTioorary file would be compressed using a compression scheme such 
as the scheme defined in the global system for mobile- 
communications (GSM) standard. In alternate operations, 
com.oressing and other processing of the incoming message is 
performed as the same time the incoming message is being received 
and being placed in memory s\±)system 153 . 

In block 420, communications server 150 uses the inbound 
address to determ.ine the set of final destination addresses, which 
are destinations on WAN 180 {i.e., the packet switched network), 
to send the processed incoming message. Communications server 150 
then sends an electronic mail (e-mail) with the processed incoming 
message as an attachment to all the destinations in the set of 
final destination addreses . 

For example, the e-mail containing the attachment is 
transferred to, and stored in, a server such as mail server 160, 
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The e-mail is then retrieved by client 190 whenever the user 
wishes. In an alternate embodiment, client 190 can retrieve the 
e-mail directly from communications server 150, without the 
storing operation of mail server 160. 

i^Jhile the present invention has been particularly described 
with reference to the various figures, it should be understood 
that the figures are for illustration only and should not be taken 
as limiting the scope of the invention. Many changes and 
modifications may be made to the invention, by one having ordinary 
skill in the art, without departing from the spirit and scope of 
che invention. 



002964. POOl -15- 
Sxoress Mail No.: EM02 02 83 632US 



02964. P001 



START 



Receive incoming call signal. 



Detect destination address. 

* 



Validate account. 



Allocate resources. 



Answer incoming call. 



YES 



412 



Perform facsimile transfer. 



T 



Terminate call. 



Process facsimile/audio 
message. 



Route message to destination. 



400 



402 



404 



406 



408 




NO 



414 



Perform audio transfer. 



416 



418 



420 



END 



Figure 3 



06/12/98 FRI 14:19 FAX 310 966 1801 
JUN 11 '38 17:10 BSr&Z L(=l 



JFAX 



®002 

JUN 12 '98 02:25PM 
P,3 



Anotney's Docket Now-. Q?-9( 4P004 

DECLARATION iiND POWER OF ATTORNEY FOR PATENT APPLICATION 

As a below nam&:l invent 3n I hereby declare diat: 

My le^dence, poit office address and citizenship are as stated below, next 10 tny name. 

I believe I am the origma!, fiist, and sole inventor (if only one name is listed below) or any original, first, and 
joint inventor (if phnal lU mes are listed below) of die subject matter which is claimed and for which a patent is 
sought on the iavi:atioQ e ititted 

SC4LAJSLE iRCfllTECTUSE FOR TRANSAtlSSION OP MESSAGES OVER A 

NETWORK 



thespedfieatioDufwMd' ^ is attached hereto. 

I^j was filed on as 

United States Applicadon Nondjer ■ - — 

or PCTIntematKmal Application Number 

aiid was amended on _____ . 

(if opplieMti) 

I hereby state that I have . eviewed and nndeistand the cont^ts of the above>identified ^jedficatian, including 
die claun(sX as ani^ided by any am^ubnent referred to above. I do not know and do not bdieve that Sao 
claimed Inven^on was ev n known or used in the United Stat&s of America beibie my inventian thereof, or 
patented or described in s ny printed publicadon in any countiy before my invention thereof or mca& than one 
year prior to this appUcac 00, that the same was not in public use or on sale in the United States of Amedca 
more than one year prior o this appUcation, and thai me invention has not bem patented or made die subject of 
an inventoi's cenificaie is soed beiore die d&ie of this applkadon in any countiy foieign to the United States of 
Amedca on an ap|)lic3tio ) filed me or my legal representatives or assigns more than twelve months (for a 
uti^ty patent application) or sbc niondis (for a derign parent aj^licaiian) pnor to tiiis s^licadon. 

I acknowledge the duty tc disclose all informadon known to me to be material to pateiuabiJity as defined in Title 
37, Code of Fedeial Regiilarions, Section 1.56. 

I hereby claim foi-aga pc ority benefits under Title 35, United States Code, Section 119(a)'(d), of any foreign 
appIicadon(s) for patent e r inventor's ceitificate listed below and have also identified below any foieign 
application for parent or i; tventoi's ceitificate having a filing dale before Biai of Ae epphcaiion on which priority 
is clamed: 

Prior Foreign Applicatior fg): 



APPLlCATIOri 
NU.WBER 


COONTRYCOR 
INDICATE ff PCD 


DATS 0? FILING 
fdav, aionth. vear) 


PRIORITY CLAIMED 
UNDER 37 use 119 








□ No DYes 








□ No DYes 








□ No DYes 



Ihereby claim the benefU under Title 35, United States Code, Section 1 19(e) ofany United States provisional 
application(s) listed belov-: 



APPUCATIQN 
NUMBER 


FELNGDATE 











06/12/98 FRI 14:19 FAX 310 966 1801 



JFAI 



©003 

JUN 12 '98 02:25PM 



I hereby claim heasfit l ader Title 35, United States Code, Seetioa 120 of any UnitEd States ap]^cation(s) 
listed below and, iiuiofiar as tbe subject matter of each of the daims of this smplicalioD is not Asdosed in the 
prior United States iipplical ion in the manner provided by the first paragraph of Title 35, United States Code, 
Secdon 112, 1 aekxKiwIjedg; the duty to disclose alt information known to me to l)« matedal to paljaitability as 
defined in Title 37, 'Code o', ' Federal Regolations, Section 156 v/tach became avnilable between the Sling date of 
the prior appUcadon and tb( national orPCT international filing date of this application: 



APPUCATION 
NUItlBER 


FILING DATB 


STATUS aSSUHD, 
PBNDINa ABANDONED) 





















I hereby appoint BLAKEL if, SOKOLOPF, TAYLOR & ZAFMAN, LLP, a firm including; Aloysius T. C. 
AuYeuns, Reg. No. 35,43: '.; William Thomas Babbiti, Reg. No. 39^91 ; Jordan Michael Becter, Reg. No. 
39,602; Bradley L Berezn-ik, Reg, No. 33,474; Michael A. Bemadicon, Reg. No. 35,934; Roger W. 
Blakely, Jr., Reg. I'Jo. 25,131; Gregory D. Caldwell, Reg. No. 39.926; Kent M. Chen, Reg. No. 39,630; 
I^wrence M. Cho, Reg. K o. 39,942; Thomas M. Coester, Reg. No. 39,637; Roland B. Cortes. Reg. No. 
39 152; Williaia DonaIdD ivjs, Risg. No. 38,428; Midiael Anmony DeSanciis, Reg. No. 39,957; Daniel M. 
De Vos, Reg. No. 37,813; Tarek N. Falimi, Reg. No. 41,402; James Y. Go, Reg. No. 40,621; Sharmini 
Nathan Green, Reg. No. 4 1 ,41 0; David R. Halvoreon, Reg. No. 33,395; Eric Ho. Reg. No. 39,71 1 ; Geoige 
W Hoover H. Reg. No. 32,992; Eric S. Hyjnan, Reg. No. 30,139; Dag H. JobanseD, Reg. No. 36,172; 
Stephen L, King, Reg. No 19,180; Michael J. MaUlc, Reg. No. 36,591 ; Kimberley G. Nobles, Reg. No. 
38,255; Ronald W. Reagir, Reg. No. 20,340; James H. Salter, Reg. No. 35,668; William W. Sdiaal, Reg. 
No. 39,018; James C. Scb*:ller, Reg. No. 31,195; Charles E. Shemwell, R^. Na 40,171; Maria 
McCormack Sobrino, Rag No. 31,639; Stanley W. Sofcoloff, Reg. No. 25,128; Allan T. SponseJler, Reg. 
No 38,318; Steven R. Spcwell^, Reg. No. 39,384; Jndith A. Szepesi, Reg. No. 39,393: Edwin H. Taylor, 
Reg. No. 25,1.29; George G. C. Tseng, Reg. No. 41,355; Lester J. Vincent, Reg No. 31,460; John Patnck 
Ward, Reg. No. 40^16; B;n J. Yoxks, Reg. No. 33,609; and Nonnan ZafimaB. Reg. No. 26,250; my 
attoroevs; and Robijrt And rew Dieb), Reg. No. 40,992; Thomas A. Hassing, Rcjg. No. 36,159; and Edwm A. 
Sioanc'Reg. No. 3't,728; r ly patent agents, wth offices located at 12400 Wilshire Boolevard, 7<ii Roor, Loa 
Angeles, California 90025- leJcirfione (310) 207*3800, withfuUpower of sabstitntion and revocation, to 
prosecute *ib apptcalion a jd to Uansact all busmess in the Paeot and Tradenrarle Office connected hciewiffi. 



I hereby declare that all stal anents made herein of my own knowledge are true and ttiat all statements made on 
Jnformation and belief are bslieved to be trae; and fiather fljat these statements were made with ftc knowledge 
that wilKul felse statements and the I'tfcc so made are punishable fay fine or impriRonmeot. or boft. under 
Seen on 1 001 of Tid 5 18 of he United States Code and that snch wiHfiil felss statements may jeopardize the 
validity of the appliiiaiiofl o ' any patent issued thereon. 
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Fall Name of Slecond Joint InveBtor (gi«en name, fianiiy name) YaacoY ShemeBh 

Date 6J2<9? 

Residence COi At^GEL^S C/» Qtizeash^ l^flA-BL. 

(City . Snua} (Comry) 

P. O. Address SATqUGH PL^- 

CfiricikA fAKK OA 9^30^ 



Full Nsone of Tiurd/J tint lnveptOT (a ,v«i oamAf family numo) Amit Kumar 




^8- 



Invemor's Signaiiire (^ J^^^^ ^ ^ 

Residence J f3^ LOS ^6^(JZS , CA Otizeuship W3>\ ^ 

(City , State) (Country) 

P. O. Address \\134 li5\L.Slttg-€ Ruvj> <frCvto2- 



Fidl Name of Foortby, f<uiit Inventor (givea mnc, famlty sane) 



Inventor's Signature 

Residence atizensl% 

(Ciiy , State) (Couiory) 

P. O. Address 
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(Ciiy . Smte) (Ceunuy) 

P. O. Address 
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POLL MESSAGE QUEUE TABLE 
FOR PENDING REQUESTS (TABLE I) 




message\no 

FOUND? 



DETERMINE MESSAGE TYPE 
FROM TABLE 2 


} 




VALIDATE CUSTOMER 
USING TABLE 3 






CHECK CURRENCY 
USING TABLE 4 




r 


FILTER THE MESSAGE IF APPROPRIATE 
FROM NOTES IN TABLE 5 




f 


CHECK FOR AVAILABLE RESOURCES TO DELIVER 
THE MESSAGE USING TABLE 7 




Fig. 4a 
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CHECK RATES OF AVAILABLE RESOURCES 
TO DETERMINE LEAST COST RESOURCE USING TABLE 8 



57' 



DELIVER THE MESSAGE USING THE 
DETERMINED LEAST COST RESOURCE 



59' 



61' 



AFTER MESSAGE DELIVERY (OR ERROR) 
COMPOSE RESPONSE/RECEIPT USING TABLE 6 






DELIVER RESPONSE/RECEIPT 








Fig. 4b 



